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Description 

The present invention relates to a process for preparing chlorotrif luoroethylene telomere. Mor particularly, 
th invention relates to a process for pr paring telomere of chlorotrifluoroethylene with perhaloalkylfluoroxy 

5 compounds and the telomere obtained thereby. 

US-A-4,577,044 describes a new type of chlorotrifluoroethylene telomere obtained by reacting chlorotri- 
fluoroethylene with CF 3 OF. The following telomeric species may be obtained: F(CF 2 -CFCI) n F, CF 3 0-(CF 2 
CFCI) n -F and CF 3 0-(CF 2 CFCI) n -OCF3, wherein n usually ranges from 1 to 10 and the telomeric units (CF r 
CFCI) are distributed at random, i.e. they may be linked both in head-to-head and in head-to-tail fashion. 

10 As regards the telomeric products which show a not too high degree of telomerization (as the products of 

the above US-patent) it is assumed that the nature of the end groups and the type of bond (oxygen-carbon 
or carbon-carbon) by which these groups are bound to the monomelic units significantly affect the physical 
and chemical properties of the telomere, in particular owing to different bond strengths, different sizes of the 
groups and differences in the steric hindrance thereof and in the flexibility of the bond type (oxygen-carbon 

15 or carbon-carbon). 

Consequently, the telomere of chlorotrif luoroethylene with CF 3 OF cannot exhibit a wide range of proper- 
ties as they can only possess CF3O- and F- end groups. On the other hand, it is well known that an excellent 
property for a particular use of chlorotrif iuoroethytene telomere may be of disadvantage for another application. 

IT-A-23179 A/87 describes a process for preparing telomere of chlorotrifluoroethylene with perhaloalkyl- 
20 fluoroxy compounds of formula Ry-CF 2 OF in which Ry is a perhaloalkyl radical having 1 to 10 carbon atoms 
and containing fluorine atoms or fluorine and chlorine atoms. With this process it is possible to obtain telomere 
having the following end groups: 

- F; 

- perhaloalkoxy groups, for example Ry-CF 2 -0- or R y -0-; 
25 - perhaloalkyl groups,for example R y - and Ry-CF 2 ~. 

Accordingly, telomer mixtures may be obtained which contain, inter alia, the following telomeric species 
(in the following the monomeric unit CF^CFCI is schematically represented by the letter M): 

R y -CF 2 -0-(M) n -F 
Ry-CF 2 -0-(M) n -0-CF 2 -Ry 
30 Ry-CFz-O-tMJp-Ry 

Ry-0-(M) n -F 
R y -CF2-(M) n -F 
F-(M) n -F 

By adjusting the operative conditions it is possible to obtain, in particular, mixtures of telomere having pre- 
35 vailingty F and perhaloalkoxy end groups or mixtures of telomere having, besides F and perhaloalkoxy end 
groups, a high proportion of perhaloalkyl end groups. 

Thus it is possible to vary, within a wide range, the distribution and the nature of the end groups contained 
in the telomeric species, thereby obtaining a wide range of products having different physical and chemical 
properties and being suited for meeting various applicative requirements. 
40 It has now been found that by adding elemental fluorine to the reactants (i.e. perhalofluoroxy compound 

and chlorotrifluoroethylene) it is possible, under certain conditions, to increase the proportion of telomere hav- 
ing one or two -F end groups. 

This is surprising since fluorine does not e^cert any telogenic action on chlorotrifluoroethylene. In fact, it is 
known that the reaction of fluorine with chlorotrifluoroethylene yields an adduct which contains from one to 
45 two molecules of chlorotrifluoroethylene per molecule of F 2 . 

It has also surprisingly been found that again by adding elemental fluorine to the reactants (perhalofluoroxy 
compound and chlorotrifluoroethylene) it is possible, by following a different procedure, to obtain mixtures of 
telomere containing species with -CI end groups (besides chlorine present in the telomeric end unit -CF r CFQ-). 

Therefore, the range of obtainable products is considerably broadened by the present invention. 
so Mixtures of telomere having an increased content of -F end groups are of interest because a lower content of 
perhaloalkoxy (ether) end groups results in a lower compressibility of the fluid. 

On the other hand, mixtures of telomere containing species with -CI end groups exhibit a smaller variation 
of the viscosity as a function of the temperature. 

Thus, it is on object of th pr sent inv ntion to provid a proc ss for preparing telom rs of chlorotrif luoro- 
55 ethyl ne with p rhalof luoroxy compounds which allows to obtain, under certain conditions, an increas d pro- 
portion of -F nd groups. 

Anoth r obj ct is to provid a process for pr paring th above telomere which allows to obtain, by using 
a different proc dure, mixtures oft lomers containing sp cies with -CI nd groups, which also means an in- 
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creased Cl/F ratio. 

Still another object is to provide new chlorotrifluoroethylene telomere having at one end a -CI end group 
and at the other end a perhaloalkoxy or perhaloalkyl end group. 

The first two objects are achieved by th process of the present invention for preparing chlorotrifluoro- 
5 ethylene telomere. 

This process is characterized in that chlorotrifluoroethylene, elemental fluorine and a perhalofluoroxy 
compound of formula CF 3 OF or R x -CF 2 OF, in which R x is a straight or branched perhalogenated alky I radical, 
a perhaloalkyimonoether radical or perhaloalkylpolyether radical having 1 to 10 carbon atoms and containing 
fluorine atoms or fluorine and chlorine atoms, are reacted at a temperature of from -100 to +40°C; the perha- 
10 lof luoroxy compound and the elemental fluorine are fed to the reaction medium after dilution with a gas which 
is inert under the reaction conditions; and the ratio, in N liters/hour, of elemental fluorine to perhalofluoroxy 
compound ranges from 0.1:1 to 20:1, while the ratio 

perhalofluoroxy compound + elemental fluorine 

inertgas 

15 in N liters/hour, ranges from 0.01:1 to 1:1. 

The inert diluting gas may, for example, be nitrogen, argon, helium or gaseous chlorofluorocarbons se- 
lected from, e.g., 1 ,2-dichlorotetraf luoroethane and dichlorodifluoromethane. In order to carry out the reaction, 
preferably a stream of gaseous or liquid perhalofluoroxy compound and of gaseous fluorine, both diluted with 
the inert gas, is introduced into a reactor containing chlorotrifluoroethylene in the liquid state or dissolved in 

20 a solvent More preferably, the perhalofluoroxy compound is fed in the gaseous state. If the reaction is carried 
out under superatmospheric pressure, it can be conducted at a higher temperature than the boiling point of 
chlorotrifluoroethylene (-27.9°C). If the reaction is carried out in solution, a chlorotrifluoroethylene solvent 
which is inert under the reaction conditions is used, preferably a chlorofiuorocarbon such as, for example, 1 ,2- 
dichlorotetraf luoroethane, fluorotrichloromethane and dichlorodifluoromethane. Usually, the amount of chlor- 

25 otrifluoroethylene in the solution ranges from 20 to 80% by weight 

When mixtures of telomere having an increased content of -F end groups are to be obtained, the following 
modalities are followed simultaneously: 

- a not too high ratio of F 2 to perhalofluoroxy compound, in N liters/hours, is used; 

- a rather low or very low ratio 

30 perhalofluoroxy compound + elemental fluorine 

inertgas 

in N litres/hour, is used; 

- conditions which reduce the amount of heat generated in the reaction medium and promote an effective 
dispersion thereof are utilized. Said conditions may be obtained by adopting one or both of the following 

35 measures: 

a) the reaction is carried out in a lower temperature range, provided said temperatures are still higher 
than the threshold temperature of the reaction between perhalofluoroxy compound and chlorotrifluoro- 
ethylene; 

b) telogen and fluorine are precooled before they are introduced; if necessary, the telogen is employed 
40 in the liquid state. 

Another measure which helps to realize these conditions is effective stirring in the reactor. 
To obtain telomer mixtures having an increased content of -F end groups, the following combination of mod- 
alities is preferably used: 

a) the ratio F^perhalof luoroxy compound ranges from 0.1 to 10 and, particularly, from 0.1 to 3; 
45 b) the ratio 

perhalofluoroxy compound + elemental fluorine 

inertgas 

ranges from 0.01 to 0.50 and, particularly, from 0.03 to 0.35; 

c) the reaction temperature ranges from -100 to -40°C and, particularly, from -80 to -60°C. 
so Within the range of said combination of modalities, the proportion of telomere having one or two -F end 

groups increases as the temperature decreases and the ratio 

perhalofluoroxy compound + elemental fluorine 

inertgas 

decreases. 

55 By following th procedur which promot s th formation of -F end groups, it is possible to obtain, for x- 

ampl , mixtures of telomere containing up to 45% by weight of F-(M) n -F telomere having a F/CI weight ratio 
qual t r higher than 0.6. 

When mixtures of telomere containing sp cieswith-CI nd groups ar t b btain d, th following m as- 
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ures are adopted simultaneously: 

- a high ratio F 2 /perhalofluoroxy compound is used; 

- a low dilution of the p rhalof luoroxy compound and of fluorin with th inert gas is used; 

- conditions which increase the amount of heat g nerated in th reaction medium and do not promote the 
5 dispersion thereof are employed. For this purpose, a reaction temperature ranging from -75 to +40°C is 

used. Moderate stirring can be carried out, too. 
To obtain mixtures of telomere containing species with -CI end groups, the following combination of mod- 
alities is preferably employed: 

a) a ratio F 2 /fluoroxy compound ranging from 2 to 20 and, particularly, from 2 to 10, is used; 
10 b) a ratio 

per halof luoroxy compound + elemental fluorine 

inert gas 

ranging from 0.3 to 1 is used; 

c) a reaction temperature ranging from -75 to +40°C and, particularly, from -75 to -40°C, is used. 
is Within the range of the above combination of modalities the proportion of telomers having -CI end groups 

increases with increasing temperature and with decreasing degree of dilution of per halof luoroxy compound 
and fluorine with the inert gas. 

By following the procedure which promotes the formation of -CI groups it is possible to obtain, for example, 
more than 80% by weight of telomers having one or two CI end groups and having a Cl/F weight ratio equal 
20 to or higher than 0.7. 

According to another aspect of the process of the present invention, with the conditions under which it is 
possible to direct the telomerization reaction prevailingly towards the desired telomeric species, it furthermore 
is possible, by decreasing the amount of heat generated in the reaction medium and by promoting an effective 
dispersion thereof, to direct, within certain limits, the degree of telomerization towards low values. This may 
25 be achieved by using low flowrates of the telogen and of F 2 and a low temperature of the reaction medium 
and, optionally, by precooling of telogen and F 2 . 

Another measure which helps to obtain this result consists in carrying out intensive stirring in the reactor. Still 
another factor which favors this result is a very low ratio: 

perhalof luoroxy compound + elemental fluorine 
30 inert gas 

It is possible to obtain, for example, up to 80% and more of telomers having a value of n ranging from 1 to 

6. 

If the f luoroxy compound is introduced into the reactor in the liquid state, it is mixed with a liquid which is 
inert under the reaction conditions, in particular a chlorofluorocarbon, for example 1,2-dichlorotetrafluoro- 
35 ethane, fluorotrichloromethane and dichlorodif luoromethane, or it is conveyed, in the form of an aerosol, with 
the inert gas. 

It is also possible to introduce into the reactor containing a solvent for chlorotrifluoroethylene a stream of 
elemental fluorine, inert gas and f luoroxy compound, either in the gaseous or in the liquid state, according to 
one of the feeding procedures described hereinbefore, and, separately, a stream of gaseous or liquid chloro- 
40 trrfluoroethylene. In this case, chlorotrifluoroethylene preferably is fed in the liquid state. 

It is assumed that the mechanism of the telogenic action of the f luoroxy compound partially passes 
through a homolytic breakage of the O-F bond according to the following scheme: 

Rx-CFrOF -> R x -CF2-0° + F° 
wherefore R x -CF 2 -0° and F° radicals can act as telomerization starters and terminators. It also is assumed 
45 that the above radicals can undergo further fragmentation and re-arrangement reactions with formation of 
other radical ic species, which in turn can act as telomerization starters and terminators. In the case of radicals 
R x containing CI atoms it is assumed, moreover, that one or more chlorine atoms can be replaced by fluorine 
atoms. 

Therefore, when starting from a perfluorof luoroxy compound, radicals R 1 derived from R x are formed 
so wherein R x having at least two carbon atoms has lost one or more carbon atoms and/or R x having at least three 
carbon atoms has undergone a re-arrangement. More commonly, the radical R 1 is a radical R 2 which contains 
a smaller number of carbon atoms than R x . For instance, when R x contains form 2 to 10 carbon atoms, R 2 con- 
tains from 1 to 9 carbon atoms. 

When starting from a per halof luoroxy compound containing chlorine, radicals R 3 deriv d from R x are 
55 formed, wher in R x having at least two carbon atoms has lost one or more carbon atoms and/or R x having at 
I ast thr e carbon atoms has undergo n a re-arrang m nt and on or more chlorin atoms of R x hav been 
substituted by fluorine atoms. More commonly, the radical R 3 is a radical R 4 which contains a smaller number 
f carbon atoms than R x ( .g., wh n R x contains from 2 to 10 carbon atoms, R 4 contains from 1 to 9 carbon 
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atoms) and in which one or more chlorin atoms hav been substituted by fluorine atoms. 

When starting from a perfluorofluoroxy compound, the obtainable t lomers, dep nding on the operative 
conditions employed, hav th following formulae (in each of the formulae the monom ric unit CF 2 -CFCI is 
schematically repres nted by (M)): 
5 R x -CF 2 -0-(M) n -F (A) 

Rx-CF r O-(M) n -0-CF 2 -R x (B) 
R x -(M) n -F (C) 
R*-(M) n -R x (D) 
R x -CF r O-(M) n -R x (E) 
10 Rx-0-(M) n -F (F) 

R x -0-(M) n -0-CF r R x (G) 
R x -0-(M) n -R x (H) 
R.-CFHMJn-F (I) 
Rx-CFrtMJn-O-CFrRx (J) 
15 R x -CF r (M) n -R x (K) 

R 1 -0-(M) n -OCF 2 -R x (L) 
Ri-0-(M) n -R x (N) 

Ri-(M) n -F (O) 
CF r O-(M) n -F (P) 
20 F-(M) n -F (Q) 

CF3-0-(M) n -0-CF 3 (R) 
R x -CF 2 -0-(M) n -CI (A') 
R x -(M) n -CI (O 
R x -0-(M) n -CI (F) 

25 R x -CF2-(M) n -CI (0 

Ri-(M) n -CI (O') 
CF r O-(M) n -CI (P') 
F-(M) n -CI (Q') 
CI-(M) n -CI (Q") 

30 wherein R x is the same as defined above, n ranges from 1 to 20 and R 1 is a radical derived from R x , in which 
R x having at least two carbon atoms has lost one or more carbon atoms and/or R x having at least 3 carbon 
atoms has undergone a re-arrangement. 
Preferably, n ranges from 1 to 10. 

The distribution of monomeric units -CF 2 -CFCI- is statistical, i.e., said units can be linked both in head-to- 
35 head and in head-to-tail fashion. 

The telomere (A), (C), (F), (I'), (O') and (P') are new products. 

In the obtained telomer mixtures small amounts of telomere having formulae different from the indicated 
ones may be present 

It is to be borne in mind that in the given telomer formulae, (M) may be either (CF r CFCI) or (CFCI -CF^. Thus, 
40 two series of products correspond to telomere Rx-CF^O-fM^-F (A), which products are represented by: 

1 ) R x -CF r O-(CF r CFCI) n -F (AJ 

in which the end group R x -CF 2 -0 is bound to the CF 2 group while the end group F is bound to the group 
CFCI, independently of the linkage of the intermediate monomeric units when n is higher than 2. 

2) Rx-CFz-CKCFCI-CFJn-F (AJ 

45 in which the end group R x -CF 2 -0- is bound to the CFCI group while the end group F is bound to the group 

CF 2 , independently of the linkage of the intermediate monomeric units when n is higher than 2. 
When R x is a perhaloalkylpolyether radical, it preferably contains two oxygen atoms. 
Preferably, R x contains from 1 to 4 carbon atoms. 

The most preferred tefogens are CF 3 OF and those of formula R x -CF 2 OF wherein R x is a perfluoroalkyl radical 
so containing from 1 to 4 carbon atoms (e.g. CF 3 , C2F5 and C 3 F 7 ). 

When conditions are employed which increase the proportion of telomere having -F end groups, telomere 
of formulae (A), (B), (C), (D), (E), (F), (I), (J) and (Q) are obtained prevailingly. 

When conditions are employed which favor mixtures of telomere containing species having -CI end groups, 
prevailingly telomere (A), (B), (Q), (A'), (Q'). (Q") and, in smaller amounts, telomere (F), (P), (C), (E), (G), (F') 
55 and (C) ar obtained. 

Th t lomer mixtures obtain d by m ans of the process of th present inv ntion are useful in particular 
as hydraulic fluids and servic fluids. 

By fractionated distillation of th mixtures it is possibl to obtain fractions prevailingly consisting oft I mere 
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having a defined value of n. 

Among the fluoroxy compounds utilizable in the process of the present inv ntion, the following may be 
cit d: 

fluoroxy trifluoromethane 
5 fluoroxy pentafluoroethane 

1 -fluoroxy heptafluoropropane 

1 -fluoroxy nonafluorobutane 

1 -fluoroxy 2-chlorotetrafluoroethane 

1-fluoroxy 2,2 -dichlorotrifluoroethane 
10 fluoroxy heptaf luoroisopropane 

fluoroxy nonafluoroisobutane 

fluoroxy no nafluoro-tert- butane 

1-fluoroxy-2-perfluoro-n-propoxy-hexafluoropropane 

1-fluoroxy-2-perfluoromethoxy-hexafluoropropane 
15 1-fluoroxy-2-perfluoroethoxy-hexafluoropropane and 

1-fluoroxy-3-chlorohexafluoro-n- propane. 

When CF 3 CF 2 OF is used as telogen, the obtained telomer mixture may be composed, depending on the 

operative conditions, of the following species: 

F(M) n F (la) 

20 F(M) n OCF 2 CF 3 (I la) 

CF 3 CF 2 0(M) n -OCF 2 CF 3 (Ilia) 
CF 3 (M) n -F (IVa) 
CF 3 (M) n -OCF 2 CF 3 (Va) 
CF 3 0(M) n -OCF 2 CF 3 (Via) 
25 CF 3 CF 2 -(M) n -F (Vila) 

CF 3 CF 2 (M) n -OCF 2 CF 3 (Villa) 
CF 3 0(M) n F (IXa) 
CF 3 -(M) n -CF 3 (Xa) 
F-(M) n -CI (I'a) 

30 CI-(M) n CI (l"a) 

CF 3 CF 2 0(M) n -CI (ll'a) 

CF 3 (M) n -CI (IVa) 
CF 3 0-(M) n -CI (IX'a) 
The species (ll'a), (IVa) and (IX'a) are new telomere. 
35 When starting from CF 3 -CF 2 OF and directing the reaction towards the obtainment of telomere with an in- 
creased proportion of -F end groups, telomere (la), (lla), (Ilia), (IVa), (Va) and (Via) are obtained prevailingly. 

When starting from CF 3 -CF 2 OF and directing the reaction towards the obtainment of telomer mixtures con- 
taining species having -CI end groups, telomere (la), (lla), (Ilia), (IVa), (Va), (Via), (IXa), (I'a), (l"a), (ll'a), (IVa) 
and (IX'a) are obtained prevailingly. 
40 When CF 3 OF is used as telogen, the mixture of obtained telomere may be composed, depending on the 

operative conditions, of the following species: 

F(M) n F (la) 
CF 3 0(M) n F (IXa) 
CF 3 0(M) n OCF 3 (Nib) 
45 F(M) n CI (lb) 

CF 3 0(M) n CI (Mb) 
CI(M) n CI (l"a) 

Species (Mb) are new telomere. 
When starting from CF 3 OF and directing the reaction towards the obtainment of telomere having an increased 
so proportion of -F end groups, telomere (la) and (IXa) are prevailingly obtained. 

When starting from CF 3 OF and directing the reaction towards the obtainment of telomer mixtures contain- 
ing telomere having -CI end groups, telomere (la), (lb) and (lib) are prevailingly obtained. 

The main advantages of the present invention may be summarized as follows. It is possible to vary.over 
a wide range, the distribution and th nature of th nd groups which are pr s nt in th obtained telomeric 
55 speci s and, within certain limits, th degree of telomerization, thereby being able t obtain a wide range of 
products having diff rent physical and ch mical prop rties and being capabl of m ting various applicativ 
requirements. In particular, it is p ssibl t obtain mixtures of telom re having an increas d content of -F end 
groups or telomer mixtures containing sp cies having -CI nd groups. 
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The following examples ar given for mer ly iilustrativ purposes. 
Exampl 1 

5 A flow of 0.32 N litres/hour of CF 3 -CF 2 OF f 0.88 N litres/hour of elemental fluorine and 30 N litres/hour of 

nitrogen was continuously bubbled into 204 g of liquid chlorotrrfluoroethylene (CTFE), cooled to -72°C, in a 
glass reactor having a volume of 0.5 liter and being equipped with reflux cooler, thermometer and mechanical 
stirrer. 

After 5 hours, the reaction was stopped and the unreacted CTFE was distilled off. 
10 59 g of product, corresponding to a yield of about 36.9 g of telomere per N litre of gaseous CF3-CF2OF were 
thus obtained. 

By gas-chromatography, the composition was analyzed in terms of n. The product was further examined 
by gas-mass analysis by means of a capillary column SE-52. Furthermore, 19 F N.M.R. spectra (in CDCI 3 ) were 
recorded on a BRUKER instrument AM 300. 
15 Compounds (la), (lla), (Ilia), (IVa), (Va), (Via), (Vila), (Villa), (IXa) and (Xa) were determined to be present. 

Species (la), (lla) and (Ilia) represented about 83% by weight of the mixture, with species (la) alone represent- 
ing about 45%. 

The proportion of species containing F end groups (la, lla, IVa and IXa) was higher than 84% by weight 
of the total of species present in the aggregate. 
20 In the product with n equal to 2, also the following compounds were present 
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The distribution of the values of n as determined by gas-chromatography was as follows: 
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Example 2 

Following th procedure of xample 1, 0.32 N litres/hour of CF 3 -CF 2 -OF, 0.88 N litres/hour of elemental 
fluorine and 3.0 N litr s/hour of N 2 were bubbled into 1 87 g of CTFE, at -72°C f for 3 hours. After having distilled 
5 off the unreacted CTFE, 3.8 g of product were obtained. 

Compounds la, Ma, Ilia, IVa, Va, Via, IXa, I'a, l"a, ll'a, IVa and IX'a were present in the product. Species la, 
Fa, F'a and IFa represented about 90% of the mixtures. The telomere having a value of n ranging from 3 to 6 
corresponded to 70% of the total. The elemental analysis of the product indicated that the Cl/F weight ratio 
was 0.7. 

10 

Example 3 

Following the procedure of example 1 , 0.85 N litres/hour of CF 3 -CF 2 OF. 0.35 N litres/hour of F 2 and 10 N 
litres/hour of N 2 were bubbled into 184 g of liquid CTFE, at-72°C, for 5 hours. After having distilled off the un- 
15 reacted CTFE, 86.7 g of product were obtained. The molar yield with respect to CF 3 -CF 2 OF was about 99%, 
corresponding to about 20.4 g of telomere per liter of gaseous CF r CF 2 OF. 

The product was composed of the telomeric species la, Ha, Ilia, IVa, Va, Via, Vila, Villa, IXa and Xa. Spe- 
cies la, Ha and Ilia represented more than 80% of the mixture. The proportion of the species which contained 
F end groups (la, Ha, IVa and IXa) exceeded 79% by weight of the total of the species present in the aggregate. 
20 The fraction with n equal to 2 also contained compounds (I) and (II), the formula of which is indicated in 

example 1. 

Gas-chromatographic analyses revealed that the product consisted of telomere having values of n as in- 
dicated hereinbelow: 
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Example 4 

40 

A comparative test (with respect to example 3) was carried out in the absence of elemental fluorine. 

Following the procedure of example 1, 0.85 N litres/hour of CF 3 -CF 2 OF and 0 1 N litres/hour of nitrogen 
were bubbled into 1 84 g of CTFE at -72°C, for 5 hours. After removal of the unreacted CTFE, 75.2 g of product 
were obtained with a molar yield of about 80% with respect to CF 3 -CF 2 OF. Compounds la, I la, Ilia, IVa, Va, 
45 Via, Vila, Villa, IXa, Xa were found to be present Species la, Ha and Ilia represented about 80% of the mixture. 
The proportion of the species containing F end groups (la, Ha, IVa and IXa) was lower than 69 % by weight of 
the total of species present in the aggregate. 

The telomere with values of n ranging from 2 to 6 corresponded to about 87% of the total. 

50 Example 5 

Following the procedure of example 1, 1.2 N litres/hour of CF 3 OF, 0.6 N litres/hour of F 2 and 2.5 N litres/hour 
of N 2 were bubbled into 200 g of liquid CTFE,at -60°C, for 5 hours. After the unreacted CTFE was distilled off, 
46 g of product were obtained, with a yield of about 7.7 g of telomere per liter of gas ous CF 3 OF. Compounds 
55 la, lb, lib, l"a, lllb and IXa were pres nt. 
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Claim 

1. Process for preparing chlorotrifluoroethylen telomere, wherein chlorotrifluoroethylen , elemental fluor- 
ine and a perhalofluoroxy compound of formula CF 3 OF or R x -CF r OF, in which R x represents a linear or 

5 branched perhaloalkyl, perhaloalkylmonoether or perhaloalkylpolyether radical having from 1 to 10 car- 

bon atoms and containing fluorine atoms or fluorine and chlorine atoms, are reacted at a temperature of 
from -100 to +40°C and the perhalofluoroxy compound and the elemental fluorine are fed to the reaction 
medium after having been diluted with a gas which is inert under the reaction conditions, the ratio of flu- 
orine to perhalofluoroxy compound, in N litres/hour, ranging from 0.1 to 20 and the ratio 

w perhalofluoroxy compound + fluorine 

inert gas 

in N litres/hour, ranging from 0.01 to 1. 

2. Process according to claim 1, wherein a stream of liquid or, preferably, gaseous perhalofluoroxy com- 
15 pound and of gaseous fluorine, both diluted with an inert gas, is fed to a reactor containing chlorotrifluoro- 

ethylene in the liquid state or dissolved in a solvent, preferably a chlorofluorocarbon. 

3. Process according to one or more of the preceding claims, wherein telomer mixtures having an increased 
content of -F end groups are obtained by employing a not too high ratio of fluorine to perhalofluoroxy com- 
pound, preferably from 0.1 to 10, a rather low or very low ratio 

perhalofluoroxy compound + fluorine 
inertgas 

preferably from 0.01 to 0.50, and conditions which reduce the amount of heat generated in the reaction 
medium and promote a good dispersion thereof. 
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Process according to claim 3, wherein the reaction is carried out at a temperature ranging from -100 to - 
40°C. 



5. Process according to any one of claims 1 and 2, wherein telomer mixtures containing species having -CI 
end groups are obtained by employing a high ratio of fluorine to perhalofluoroxy compound, preferably 

30 from 2 to 20, a low dilution of fluorine and perhalofluoroxy compound with the inert gas, the ratio 

perhalofluoroxy compound + fluorine 
inertgas 

preferably being from 0.3 to 1 , and conditions which increase the amount of heat generated in the reaction 
medium and do not promote the dispersion thereof. 

35 

6. Process according to claim 5, wherein the reaction is carried out at a temperature ranging from -75° to 
+40°C. 

7. Process according to one or more of the preceding claims, wherein R x contains two oxygen atoms when 
40 it is a perhaloalkylpolyether radical. 

8. Process according to one or more of the preceding claims, wherein R x contains from 1 to 4 carbon atoms. 



9. Process according to one or more of the preceding claims, wherein the perhalofluoroxy compound is 
CF 3 OF or a compound of formula R x -CF 2 OF wherein R x is a perfluoroalkyl radical containing from 1 to 4 
carbon atoms. 

1 0. Chlorotrif luoroet hylene telomere having one of t he following formulae: 

R x -CF r O-(M) n -CI (A') 
Rx-(M) n -CI (O 
Rx-0-(M) n -CI (F') 
R x -CF 2 -(M) n -CI (V) 
R1-(M) n -CI (O') 

wherein R x is a linear or branched perhaloalkyl, perhaloalkylmonoether or perhaloalkylpolyether radical 
having from 1 to 10 carbon atoms and containing fluorine atoms rfluorin and chl rin atoms; M repre- 
sents CF r CFCI; n rang s from 1 to 20; and R 1 r pros nts a radical deriv d from R x in which R x having 
at least two carbon atoms has lost on orm r carbon atoms and/or R x having at least thr carbonatoms 
has und rgon a re-arrang ment. 
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11. Chlorotrifluoroethylen telomere having one of the following formulae: 

CF 3 CF 2 -0-(M) n -CI (ll'a) 
CF r (M) n -CI (IVa) 
CF 3 0-(M) n -CI (IX'a) 
5 wherein M and n are defined as in claim 10. 

12. Mixtures of chlorotrifluoroethylene telomers containing telomere of the following formulae: 

R x -CF r O-(M) n -F (A) 
R x -CF r O-(M) n -0-CF r R x (B) 
10 F-(M) n -F (Q) 

R x -CF2-0-(M) n -CI (A*) 
CF 3 -0-(M) n -CI (P f ) 
F-(M) n -CI (Q') 
CI-(M) n -CI (Q") 

15 Rx-(M) n -CI (C) 

R x O(M) n CI (F*) 
wherein R x , M and n are defined as in claim 10. 



20 



13. Telomers or telomer mixtures according to any one of claims 10 to 12, wherein R x contains two oxygen 
atoms when it is a perhaloalkylpolyet her radical. 

14. Telomers or telomer mixtures according to any one of claims 10 to 13, wherein R x contains from 1 to 4 
carbon atoms. 

15. Telomers or telomer mixtures according to anyone of claims 10 to 12 and 14, wherein R x is a perfluoroalkyl 
25 radical. 

16. Mixtures of chlorotrifluoroethylene telomers containing telomers of the following formulae: 



30. 
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F(M) n F 


(la) 


F(M)„OCF 2 CF 3 


(lla) 


CF 3 CF 2 0(M) n -OCF 2 CF 3 (Ilia) 


CF 3 (M) n -F- 


(IVa) 


CF 3 (M) n -OCF 2 CF 3 


(Va) 


CF 3 0(M)„-OCF 2 CF 3 


(Via) 


CF 3 CF r (M)„-F 


(Vila) 


CF 3 CF 2 (M)„-OCF 2 CF 3 


(Villa) 


CF 3 0(M)„F 


(IXa) 


CFHMJn-CFs 


(Xa) 


F-(M)„-CI 


(Pa) 


CI-(M)„-CI 


(l"a) 


CF 3 CF 2 0(M)„-CI 


(ll'a) 


CF r (M) n -a 


(IVa) 


CF 3 0-(M) n -CI 


(IX'a) 


lae: 




F(M)„F 


(la) 


CF 3 0(M) n F 


(IXa) 


CF 3 0(M) n OCF 3 


(1Mb) 


F(M) n CI 


(lb) 


CF 3 0(M) n a 


(lib) 


a(M) n ci 


(l"a) 



50 wherein M and n are defined as in claim 10. 



Patentanspruche 



55 1. Verfahren zur H rstellung von Chlortrifluorethylen-Telomer n, beid m Chlortrifluorethylen, el mentares 
Fluor und ein P rhaloenf luoroxyv rbindung der Form I CF 3 OF oder R x -CF 2 -OF, in w Icher R x in n li- 
nearenoderv rzw igt nP rhalogenalkyl-, Perhalogenalkylmonoether- oder Perhalogenalkylpoly th r- 
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Rest mit 1 bis 10 Kohlenstoffatom n, der Fluoratome Oder Fluor- und Chloratome enthalt, darstellt, bei 
einer Temperatur von -100 bis +40°C umgesetzt werd n und die Perhalogenfluoroxyverbindung und das 
elementare Fluor dem Reaktionsm dium nach Verdunnung mit inem Gas, das unter den R aktionsbe- 
dingungen inert ist, zugefuhrt w rd n, wobei das Verhaltnis von Fluor zu Perhalogenfluoroxyverbindung, 
5 in Normal-Litern/Stunde, im Bereich von 0,1 bis 20 liegt und das Verhaltnis 

Perhalogenfluoroxyverbindung + Fluor 
Inertgas 

in Normal-Litern/Stunde, im Bereich von 0,01 bis 1 liegt. 

10 2. Verfahren nach Anspruch 1, bei welchem ein Strom von flussiger Oder, vorzugsweise, gasfdrmiger 
Perhalogenfluoroxyverbindung und gasformigem Fluor, beide mit einem Inertgas verdunnt, einem Reak- 
tor, der Chlortrifluorethylen im flussigen Zustand oder in einem Losungsmittel, vorzugsweise einem 
Chlorfluorkohlenstoff, geldst enthalt, zugefuhrt wird. 



15 



20 



25 



3. Verfahren nach einem oder mehreren der vorangehenden Anspruche, bei welchem Telomer-Mischungen 
mit einem erhohten Gehalt an F-Endgruppen durch Verwendung eines nicht zu hohen Verhaltnisses von 
Fluor zu Perhalogenfluoroxyverbindung, vorzugsweise von 0,1 bis 10, eines relativ niedrigen oder sehr 
niedrigen Verhaltnisses 

Perhalogenfluoroxyverbindung + Fluor 
Inertgas 

vorzugsweise von 0,01 bis 0,50, und von Bedingungen, die die im Reaktionsmedium erzeugte Warme- 
menge vermindern und eine gute Dispergierung derselben ffirdern, erhalten werden. 

4. Verfahren nach Anspruch 3, bei welchem die Reaktion bei einer Temperatur im Bereich von -100 bis - 
40°C durchgefuhrt wird. 

5. Verfahren nach irgendeinem der Anspruche 1 und 2, bei welchem Telomer-Mischungen, die Spezies mit 
Cl-Endgruppen enthalten, durch Verwendung eines hohen Verhaltnisses von Fluor zu 
Perhalogenfluoroxyverbindung, vorzugsweise von 2 bis 20, einer niedrigen Verdunnung von Fluor und 
Perhalogenfluoroxyverbindung mit dem Inertgas, wobei das Verhaltnis 

Perhalogenfluoroxyverbindung + Fluor 
Inertgas 

vorzugsweise 0,3 bis 1 betragt, und von Bedingungen, die die im Reaktionsmedium erzeugte Warmemen- 
ge erhohen und die Dispergierung derselben nicht fordern, erhalten werden. 

35 6. Verfahren nach Anspruch 5, bei welchem die Reaktion bei einer Temperatur im Bereich von -75 bis +40°C 
durchgefuhrt wird. 

7. Verfahren nach irgendeinem der vorangehenden Anspruche, bei welchem R x zwei Sauerstoffatome ent- 
halt, wenn es fur einen Per halogenalkylpolyet her rest stent. 
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8. Verfahren nach einem oder mehreren der vorangehenden Anspruche, beiwelchem R x 1 bis 4 Kohlenstoff- 
atome enthalt. 

9. Verfahren nach einem oder mehreren der vorangehenden Anspruche, bei welchem die 
Perhalogenfluoroxyverbindung CF 3 OF oder eine Verbindung der Formel R x -CF 2 OF, in welcher R x fur ei- 
nen Perf luoraikylrest, der 1 bis 4 Kohlenstoffatome enthalt, stent, ist. 

10. Chlortnf luorethylen-Telomere mit einer der folgenden Formeln: 

Rx-CF r O-(M) n -CI (A') 
R x -(M) n -CI (O 
R x -0-(M) n -CI (F') 
Rx-CF 2 -(M) n -CI (I') 
Ri-(M) n -CI (O') 

worm 

R x in lin ar r oder v rzweigt r Perhalog nalkyl-, P rhalogenalkylmonoeth r-od r 

Perhalogenalkylpolyeth r -Rest mit 1 bis 10 Kohl nstoffatomen, der Fluoratome od rFluor-und 
Chlor-Atome nth§lt, ist; 

M fur CF r CFCI steht; 
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n im Bereich von 1 bis 20 liegt; und 

R 1 einen Rest darstellt, der von R x abgeleitet ist, wobei R x mit wenigstens zwei Kohlenstoffatomen 
ein oder mehr Kohlenstoffatome verlor n hat und/oder R x mit wenigstens drei Kohlenstoffato- 
m n sich umgelagert hat 

5 

11. Chlortrif luorethylen-Telomere mit einer der folgenden Formeln: 

CF 3 CF r O-(M) n -CI (ll'a) 
CF 3 -(M) n -CI (Wa) 
CF 3 0-(M) n -CI (IX'a) 
10 worin M und n wie in Anspruch 10 definiert sind. 

12. Mischungen von Chlortrifluorethylen-Telomeren, die Telomere der folgenden Formeln enthalten: 

Rx-CF r O-(M) n -F (A) 
R x -CF r O(M) n -0-CF 2 -R x (B) 
F-(M)„-F (Q) 
R x -CF2-0-(M) n -CI (A') 
CF r O-(M) n -CI (P') 
F-(M) n -CI (Q') 
CI-(M) n -CI (Q") 
R x -(M) n -CI (O 
R x O(M) n -CI (F') 
worin R x , M und n wie in Anspruch 10 definiert sind. 



15 



20 



25 



13. Telomere oder Telomermischungen nach irgendeinem der Anspruche 10 bis 12, worin R x zwei Sauerstoff- 
atome enthalt, wenn es fur einen Perhalogenalkylpolyetherrest steht. 

14. Telomere oder Telomermischungen nach irgendeinem der Anspruche 10 bis 13, worin R x 1 bis 4 Kohlen- 
stoffatome enthalt 

15. Telomere oder Telomermischungen nach irgendeinem der Anspruche 10 bis 12 und 14, worin R x ein 
30 Perf luoralkylrest ist. 

16. Mischungen von Chlortrifluorethylen-Telomeren, die Telomere mit den folgenden Formeln: 





F (M) n F 


(la) 




F(M) n OCF 2 CF 3 


(lla) 


35 


CF3CF 2 0(M) n -OCF 2 CF3 (Ilia) 




CF 3 (M)„-F 


(IVa) 




CF 3 (M) n -OCF 2 CF 3 


(Va) 




CF 3 0(M)„-OCF 2 CF 3 


(Via) 




CF 3 CF 2 (M)„-F 


(Vila) 


40 


CF 3 CF 2 (M)„-OCF 2 CF 3 


(Villa) 




CF 3 0(M)„F 


(IXa) 




CFHM^-CFj 


(Xa) 




F-(M) n -ci 


(I'a) 




CI-(M) n -CI 


(l"a) 


45 


CF 3 CF 2 0(M) n -CI 


(ll'a) 




CF r (M)„-CI 


(IVa) 




CF 3 0-(M) n -CI 


(IX'a) 




oder Telomere mit den folgenden Formeln: 






F(M)„F 


(la) 


SO 


CF 3 0(M) n F 


(IXa) 




CF 3 0(M) n OCF 3 


(lllb) 




F(M) n CI 


(lb) 




CF 3 0(M)„CI 


(lib) 




CI(M)„CI 


(l"a) 



55 nthalten, worin M und n wie in Anspruch 10 definiert sind. 
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R v ndication 

1. Procede de preparation d telomeres de chlorotrif luoro6thyien , caracterise n ce qu du chlorotrif I uo- 
roethyiene, du fluor etementaire et un compost perhalof luoroxy de formul CF 3 OF ou R x -CF 2 OF, dans 
5 lequel Rx est un radical alkyle perhalogene, lineaire ou ramif ie, un radical perhaloalkylmonoether ou per- 

haloalkylpolyethercomportant 1 a 10 atomes de carbone et contenant des atomes de fluor ou des atomes 
de fluor et de chlore sont amenes a reagir a une temperature comprise entre -100 et +40°C, le compose 
perhalofluoroxy et le fluor etementaire etant alimentes dans le milieu reactionnel apres dilution avec un 
gaz qui est inerte dans les conditions reaction nelles, et le rapport exprime en N litres/heure de fluor ele- 
10 men ta ire-compos 6 perhalofluoroxy est compris entre 0,1/1 et 20/1 , alors que le rapport 

compose perhalof luoroxy + fluor 
gaz inerte 

exprime en N litres/heure est compris entre 0,01/1 et 1/1. 

15 2. Procede selon la revendication 1 , caracterise en ce qu'un courant de compose perhalofluoroxy liquide 
ou, de preference, gazeux et de fluor gazeux, tous les deux dilues dans un gaz inerte, est introduit dans 
le r6acteur contenant un chlorotrif luoroethylene a I'etat liquide ou dissous dans un solvant, de preference 
un deYive chlorofluorocarbone. 
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3. Procede selon une ou plusieurs des revendications precedentes, dans lequel les melanges de telomeres 
presentant une teneur accrue en groupes terminaux -F sont obtenus par emploi d'un rapport pas trop ele- 
vefluor/compose perhalofluoroxy, de preference un rapport compris entre 0,1 et 10, un rapport plutdtfai- 
ble ou tres faible: 

compose perhalof luoroxy + fluor 
gaz inerte 

de preference compris entre 0,1 et 0,5, etdes conditions qui reduisent la quantite de chaleurg6n6r6e dans 
le milieu reactionnel et promeuvent une bonne dispersion de ce milieu. 

4. Procede selon la revendication 3, caracteris6 en ce que la reaction est mise en oeuvre a une temperature 
comprise entre -100 et -40°C. 

5. Proc6d6 selon Tune queiconque des revendications 1 et 2, caracterise en ce que les melanges de telo- 
meres contenant des types de telomeres presentant des groupes terminaux -CI sont obtenus par emploi 
d'un rapport eleve fluor/compose perhalofluoroxy, de preference compris entre 2 et 20, une faible dilution 
de fluor et du compose perhalofluoroxy dans le gaz inerte, le rapport: 

compose perhalofluoroxy + fluor 
gaz inerte 

etant de preference compris entre 0,3 et 1 , et les conditions qui augmentent la quantite de chaleur produite 
dans le milieu reactionnel et qui ne promeuvent pas la dispersion de ce milieu. 

40 6. Proced6 selon la revendication 5, caracterise en ce que la reaction est mise en oeuvre a une temperature 
comprise entre -75 et +40°C. 

7. Procede selon une ou plusieurs des revendications precedentes, caracterise en ce que R x contient deux 
atomes d'oxygene lorsqu'i! consiste en un radical perhaloalkylpolyether. 
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8. Procede selon une ou plusieurs des revendications precedentes, caracterise en ce que R x contient de 1 
a 4 atomes de carbone. 

9. Procede selon une ou plusieurs des revendications precedentes, caracterise en ce que le compose per- 
halofluoroxy est CF 3 OF ou un compose de formule RX-CF20F dans lequel R x est un radical perf luoroalkyle 
contenant de 1 a 4 atomes de carbone. 

10. Telomeres de chlorotrif luoroethylene presentant une des formules suivantes: 

R x -CF r O-(M) n -CI (A 1 ) 

R x -(M) n -CI (O 

R x -0-(M) n -Cl (F') 

R x -CF 2 -(M) n -CI (I') 

Ri-(M) n -CI (CO 
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dans I squelles: 

R x est un radical alkyle perhalogene, lineaire ou ramif ie, un radical perhaloalkylmonoether ou per- 
haloalkylpolyether comportant 1 a 1 0 atomes de carbon t contenant des atomes d f luor ou 
des atomes de f luor et de chiore; 

M represente CF 2 -CFCI; 

n est compris entre 1 et 20; et 

R 1 represente un radical derivant de R x dans lequel R x , presentant au moins deux atomes de car- 
bone, a perdu un ou plusieurs atomes de carbone et/ou R x , presentant au moins trois atomes 
de carbone, a subi un re-arrangement. 



11. Telomeres de chlorotrifluoroethylene presentant Tune des formules suivantes: 

CF 3 CF 2 -0-(M) n -CI (Il'a) 
CF3-(M) n -CI (IVa) 
CF 3 0-(M) n -CI (IX'a) 
15 dans lesquelles M et n sont tels que definis dans la revendication 10. 

12. Melanges de telomeres de chlorotrifluoroethylene contenant des telomeres de formules suivantes: 

Rx-CF2-0-(M) n -F (A) 
R x . C F 2 -0-(M) n -0-CF 2 -R x (B) 
F-(M) n -F (Q) 
R x -CF r O-(M) n -CI (A') 
CF 3 -0-(M) n -CI (P') 
F-(M) n -Cl (Q') 
CI-(M) n -CI (Q") 
R x -(M) n -CI (O 
R x O(M) n -CI (F*) 
dans lesquelles R x , M et n sont tels que definis dans la revendication 10. 



13. Telomeres ou melanges de telomeres selon Tune quelconque des revendications 10 a 12, dans lesquels 
: R X contient deux atomes d'oxygene lorsqu'il consists en un radical per haloalkylpolyet her. 

14. Telomeres ou melanges de telomeres selon Tune quelconque des revendications 10 a 1 3, caracteris6 en 
ce que R x contient de 1 a 4 atomes de carbone. 

15. Telomeres ou melanges de telomeres selon I'une quelconque des revendications 10 a 12 et 14, dans les- 
35 quels R x est un radical perfluoroalkyle. 

16. Melanges de telomeres de chlorotrifluoroethylene contenant des telomeres de formules suivantes: 

F(M) n F (la) 

F(M) n OCF 2 CF 3 (Ha) 

40 CF 3 CF 2 (M) n -OCF 2 CF 3 (Ilia) 

CF 3 (M) n -F (IVa) 

CF 3 (M) n -OCF 2 CF 3 (Va) 

CF 3 0(M) n -OCF 2 CF 3 (Via) 

CF 3 CF r (M) n -F (Vila) 

45 CF 3 CF 2 (M)„-OCF 2 CF 3 (Villa) 

CF 3 0(M) n F (IXa) 

CF3-(M) n -CF 3 (Xa) 

F-(M) n -CI (I'a) 

CI-(M) n -CI (l"a) 

so CF 3 CF 2 0(M) n -a (IKa) 

CF 3 (M) n -CI (IVa) 

CF 3 0-(M) n -CI (IX'a) 
ou des telomeres de formules suivantes: 

F(M) n F (la) 

55 CF 3 0(M) n F (IXa) 

CF 3 0(M) n OCF 3 (1Mb) 

F(M)„CI (lb) 

CF 3 0(M) n CI (lib) 
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CI(M) n CI (l"a) 
dans iesquelies M t n sont t Is que def in is dans la revendication 10. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
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